Targeting degradation of RNA by RNase H using DNA hairpins.
RNase H degradation of two 15 nt RNA target sites was examined in the presence of hairpin DNAs with a 5 nt loop and a 10 bp stem or single-stranded 15 nt DNAs. One target site was a segment of a 79 nt RNA, and the other was part of a 53 nt RNA. Secondary structure predictions indicate that the 53 nt RNA target site is entirely single stranded, while a portion of the 79 nt RNA target site forms an intramolecular duplex. Less RNase H and DNA were needed to cleave the 53 nt RNA target site than the less accessible 79 nt RNA site. The hairpin DNAs had their 5 nt loop and 3' side of the stem fully complementary to the target sites or had sequence changes that produced one to nine mismatched pairs. T(m) values ranged from 57 to 80 degrees C. The stability of the hairpin DNAs relative to the stability of their corresponding RNA-DNA hybrids influenced the extent of RNase H degradation at 37 degrees C. Under the assay conditions employed, the amount of degradation directed by the hairpin DNAs was correlated with their predicted DeltaG(o) (37) of binding to the RNA targets. A DNA hairpin with one mismatch to the target site of the 79 nt RNA did not induce degradation under conditions where fully complementary DNA hairpins produced 50-80% degradation. The in vitro results indicate that DNA hairpins can enhance the stringency of RNase H targeted degradation of the RNA sites.